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(54) PRINTED CIRCUIT BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a printed circuit 
board that has structure for preventing packaged parts 
from easily disengaging to the deformation caused by 
the deflection of the printed circuit board. 
SOLUTION: A recessed part or a slit is provided on a 
printed circuit board around the packaging position of 
parts. When deformation such as deflection occurs to 
the entire printed circuit board, the force is 
concentrated to a part where the recessed part or slit of 
the printed circuit board is formed for bending, thus 
preventing the deflection from extending to the printed ^) 
circuit board around the packaging position of the parts. 



J- 



r 





o 


O AOO 


0 


OP **'«p 


0 


o; o . o- 


© 


6 6 a a 






D 



LEGAL STATUS 

[Date of request for examination] 03.12.2004 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAJxaaaEDA41 3326428... 2006/03/08 



(lfl)B*BWWOT (J P) (12) ^ & jft & ^ (A) 



#^2001 -326428 
(P2001-326428A) 
(43)&§|B ¥j£l3*?ll/!22B (2001. 11.22) 



(51) IntCl.' 
H 0 5 K 1/02 



mm*} 



F I 

HO 5K 



1/02 



f-?3->*(#%) 
C 5E3 3 8 



Sa^jR *»jft »3&E©&5 OL (■£ 8 JO 



(21)U£$# 


WK2000 - 144808C P2000- 144808) 


(71) tUHA 000005016 








(22)aHB 


¥^12^ 5 M 17 B (2000. 5. 17) 


K§fflaSlKgSlT14Slf 



(72)$89i# SSjft 

«fSl&;i|je*lUEH^HHT25»*l /Vf:* 

F 5E338 AA01 AA02 AA16 BB02 BB17 

BB19 CC01 EE28 



(54) [&Wa>%m ^)>VWSL 
(57) 



(a) 



(b) 



u u u 




(2) 



ftffl 2001-326428 



mFlSKlglJIiBuEyU > hgtStD&jaiCttbTBMMr^fS] 

\zmv*>nz>z. zmmmi icieKw^y > 

[fi;Ril3] milHiagpii. HuiHgPS©HS®(|iJ(ciS:lte> 
tiTiN-5 c i^^Sii-r^if i Xii 2 (clBtE^y y 

[li*iI4] a®icgPp D p^ns^/<£yj>hSteicfe 
yy > hSffi(c^*^±Dsw^Efi<'c<h^!ft?a<fr'5 

[0 0 0 1 ] 
[0 0 0 2] 

•5. StS©/M!Hb(c#^T>*y >hs<s±icns 
^tl-5gPa° n <!:UT(iil5ffieilSlc^ij75£B G A (Ball Gr 
id Array) /ty^r— v#ffl(,\£,;h,TO-g>. COBGAA 

T. > hStSffl'JIi, B G 

GA©S1^7t$5. L^ot, BGAIi, BG 
A0?^(C!^g/«CStg±Od&*^^-^$: B G A/tyy- 
-i>V4X\Zitott>Z>z\t&T'&. yj > r-St5±0DX^ 

[0 0 0 3] 

— xlCfcSJMStt. BG AOS^tyiJ > hS*6<97> 



[0 0 0 4]*#|C, -?*J >hg*£tf>BGA/1y^-v05 

<g(iB G Aigtn-S^ifijlz^S-Slt*. -etilCck-pT^ 
y>r-»«li. BGAA'^-y©II©i ; f ( !:7>'t J 

[0005] ±m<Dtnmgjz&2>-/3:2tirc*> 
^tua-r-s c t & i w<t r -5„ 

[0 0 0 6] 

[fSS£fi¥;*-rS;t»tf>^l&] fi*is i IHKcD^BflX 

(*. ^<aii££&gjaa<£^y >h^^s±lc[H]g&£iSl;r 
•5c:<fclc«fc:^^^ cagB*^j5Esnfcyy > hs<s©s5^ 

[0 0 0 7] lt*li4lSiE(D^WT i (i > gPS©H 

Ktt««ja©yj >hsts±tc^y y h^tscr-sciic 

<fc^T, * 'J y hWBf£2tltz7V > hS^rogp^. 
[0 0 0 8] 

^y > r-s*5ic^^$n^ajs<h lt© b g A/t 

y1^Lt@T»iJ, E11 (a) li. BGA/ty^- 
v 1 *ffl"J®^e>afcE*^U 01 (b) (i. B G A/t 

[0009] b g A/t-^-y 1 1±. mwmmmom 

KBBVi£G?Z\C/Syf-i;T-tbZ. 01 (b) 

2 *f«^ «IC@E5IJ $ tlTfc U . I C(DSI^« 

[0 0 1 0] 0 2 [J. *3§IHtf>Sfl 1 HJiB^ICfelt-S^ 
y>hS«3£BGA/t-;/v— >M ^H^Stlfc^T 
^Lfc0"C*y. 02 (a) liBG A/ty<r—i> 1 
^®ffllJ^e.^0T*y. 02 (b) (i. y<j>Hs« 
3©SfSl=) (x^|oj) ©«iJ®^e>^.fcT0^Sc ^ 
fc. 02 (a) (b) -m. BGA/ty^--;i 
C«k^>T^$tlTt^o 0 2 (a) lC*-r«fcplC, yij 
>hS<5 3(i. fllx.fi, 8l^mg5«iOrt^S«^:i:lc/£ 

T)f5fi)c$tlS. •€-UT^W4'*g»5i-|CBGA/'?yy--v 

b g A/t v >pr- v i ©a.*^ic«rtr«j: o iciEM^n 
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Tl\3o BGA/t7^r-y1lt ^SffiiJtD&^ffiTK-JU 

^otttticfc y s^^n^ c <t ic* y &&mm=? : &*tfc 
■r*5> k 4 rc««snr^y > h*«±ic*«sn 

[ooi i ] s/t. 02 ( b ) ic^-r cfc p rz % y y > h 

I«30BGAAy<r-y1 Olgfill -5 B G 

A/ty^— y 1 <0MfflllCI4. St53CD5S23 (Yaffil) [C 
«LT«spf7*fiJlCElW<!:L,T<0V*y hS5, 6#JB 
J5lc^tlTOI)c Ifi3©BGA/ty^r«y103| 
^®<h(4J5«(PJ|C0S®ftiJlCfct\Tt). V*yH5, 6 

01 (c) (CTFuyccfcpic. iWf^i:fci\TcnbV 

»3*<SI<JI5J0&**1*. ^y>h»«3©»*JB 
oraPSicii, *ti-eti«BIMt?L9*«Wt6nTl^*. 
[0 0 12]ftfe, ^y>h»«3©»*lZ(*. V*y 

V * y h3t 6 i V * •> h» 8 fCS^tl/iXK 3 OftJISP 
#<t£> B G AA 7 v— y 1 OtS^ffif (hf (Dffe^l 

[ooi 3] yy>hstS3(i«B&Ja±<^j;5icffijac$ 

y y tt(*B££ns c <t c j: y jft*«BatciB*ag 
[0014] an. Wfftfittit, «*«*6a«tiw» 

[0 0 15] ZCT, ±jKLfc<fc?lC, yj>hfi«3 
OBGAA 7 ^-y1 ^RSS+lfc+AW^OHiKKc 
(4. ViyHS, 6, 7, 8#ra«£jhTfcy. Ctl 
h»^Kfi!cSnfcffl»^<Dffe(3!)BP#J;y t>Br 

m<Dm2&m<mi&2tiTi\z><D-i?s :/y>hs«3# 
ic/£^a*u^>-r<ft^y-^-ruc -toe*, yy> 



[ooi 6] H3tt, mm<oKs <Dmmtfim^mmi»(D 
fi*ic<toTB£snfcyy > hst53 ic»*««*i;t 

fcHT*y. 0 3 (a) (4, SI*ttBB0B4t0<tt*. 

;/y > hs« 3 #«^raic«**±i;fc«$*3R*-B 

T*U, 03 (b) (4, ?y>hS«3 0<«*ttBfll4> 
afTlc<fe«MfcJ:y«**Rj(cl||*^i;fcja^s 

[0 0 1 7] 0 3 (a) \Z7Tkt^OlZ, yj>hSS3 
14, raPSO?L9lCfelNTg<*<h-<*lCSS^tlTCN^(D 

fc»»***rcj:y**wfcai«f6n«c!)T, «*#isi 
-tots*. i^a-v*^ hsiomo 

[0 0 1 8] 0 3 (b) frt>t>frZ>£?lz. M# 

CfflB*B«*ftTl\«^y>MMR3tt % 

«*JBlC«*StlTl^*^y 

<2><e>t\ 03 (b) 4>4>v*?h3l5, 7<fcyt>*fflo 
9#©^'J>H«3i, V^7hl6, 8ctyt)&«iJ 
©»»©^U > hS4K3^-C-n-ftl^Utt>l/>£<t UTt) 

±i«iyfc**##v*y h3toiH*)s#G>:/y>hats 

3lCS-CS^O*8S<rci#T^-5c -toe** 

tt>ftv*7 hatoBBo:? y > hsffi 3 (Dsnmtmm u 

[0 0 19] U±lcj;y % B9BOTL9iDJn]a«<«t««B 

«<Dffi*ic«fc^Tas$n/tyy >hs«3i4, 

»-T?5rrS)0^^flB<ci^<, l^^ot, bgaa 
7^r-yl hS®3^t>^ti^C<h^t^ 
[0 0 2 0] ±!ESg1 Hfi67B!i!-ei4. yy>h*«3© 

*y KSJfe^-n-PnBJtT, ^y>h»IR3*t»^fi| 
tBG A/t7>r-y 1 (DUSfig^y 'J > hS«OgP^ 

G A/ty^->? 1 (DUgfiKD^J > h«E©a#ST 
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[0 0 2 1 ] B4I1 **WO«2MS»lttlZ*3C«:/ 
'J>h»«1 0*SLfcBT*U, ^14 (a) (4. 
>h§tS1 0 ^ B G A 1 OHgI^e>1^0 

04 (b) (4. BGA/t^^-v?1^$gStl 

fc^u>h«*i o *»«<d«^:&iS] (x^rrfij) offlOB 

«1 Otf)&«rit<K $fexEL/^yu>K«ffi3(^#8tJSlt<t: 
«HSG>«J8cBMM4. H— ff*lC£UiFUT£V. CCT 
(4, -eoPJfflitt^fiS^'T^^T^BS-r^o 
[0 0 2 2] 0 4 (a) [ZfelNTs > hS« 1 0 

a»jejBtto«n«jitic<fc-3TJBdt$ti-5. f lt, yy 
>hStS3<o*«J5E*cov^^ hit 5, 7«;*y?M 

1 fC«**A, MO, V^J7hS6, 8^UyH 2 
(Cg£&;tT*gJ5££*l3 6 7'J y h 1 1 jfttfxy y h 1 

2 it. yu>hs«i ocjE«snjtiiB«t\ii»tt«)a 
hoaoaf»^'j>nfii ocos^^ffi] (x* 

fCj|?fiESnT^^o l/ti«oT, :/y >hS*gl 014. 
* »J y M tWJyH 2 #»l«£tt-&SMN4»tS(D 

to 0 2 3] yj>hS«1 0ttJa±O«t5IC««S 
*U ^U>hK«3 0«*i:B«|c, BGA/t>^-y 

B«<DStt£>SS2^iST (c J;<535S&s: i: lc cfc * * * g ft 

1 £*"J * h 1 2iOTBj«S*iTl\*«aG> 
[0 0 2 4] -£-<0SSjg, ^'J >h»fc1 0(4, S^^lnl 

icttff6ti***»i\fc«i*fc, ei 4 (a) ics*r*y 

10(4. BGA/t?4--&H 0fXtt£tlTl\««-ay * 
hraogp^SJB-T^ci^lNiDT, B G A/1 ytr— 

T. *4<it»BGA/ty»-yi #^y >hStRl 0 

[0 0 2 5] ftfc, yy >h»«1 0CDii^fC(4. S« 
1 0(CSE3tlfcBGA/ty>r-y1 ©*»«3K^aEtx 



liBGAA 7 >r-y1 OUSSftlJlCfclVTS-^^lC 
L/t^^Wt|g^:i*lCcfcySlx|cBE«(?[)$iJ^< UTjg 

[0026] ±au*:*ii nsE?BfigT(4, :/y> 
cos®(ciH)g|5<h lt^v)3 7 h3t*-tn-en»it^^y 

V*y hSR«X4ScDM-li<0»(=IEjSU&i|d(4« 0 5 (c 
05 (a) ©yy>h»«1 3(C^-Tcfc5IC, 

b g A/t^^r-v i ^n$s$n-5®<hiiii;ffiftyr*o 

T, BGA/ty*-y 1 (DHgfifi(OMWJ<7)St5±(CV 

*vh3l5 % 6£»i*£c<fciz«fcy, ««c5»*fc*tu 

[0 0 2 7] > h»«1 3<Dli^(C(4. V* 

y h»5<DfiT£>S«1 3tf>rtBg|5#<t v*?y h*6<7) 
ITOIfil 3 0F*3/1S!W££. BGA/t7^10) 

[0028] &rc, ±stbfcJB2««BiiTr4» yy> 

hSt&1 0(DBGA/t7^y1^$tl§W^ 

k i 2af*hfnow*m^y>M«i ooa 

(X^ffil) <tfi^-r^SiZI (Yjfil) (C*tLTB& 
WrlceSftScfcifcratfSftTUftyy >>Sffil 0 
<Z>«TK0!L*:*«, *»H(4C*W;:H&J\ «*tf, 0 

5 (b) fc^-r-eoffeonsfijBsiicteJt^^y >hss 
i 4(Dcfc-p(c — *ojB*t^^y y hofty icHKoiffl 

'J y h 1 5, 1 6T6otfefilN. 
[0 0 2 9] CCDii^t>®«1 4(03SiS^rpICDS$(4^ 
y y M 5, 1 6**JBfiS4nTt\*ffl#*-?-C[)ffeOW» 

«ty *js<fl5jasn*o-c. ±&isttm2mmmmizis 
it&jfv > KSffi i o©7ii y n i , i 2i:ra«fc. 
s«i 4(4, fi^siniictttf e>n**ic<fcoT^y y h 

1 5. 1 6<0S»(0yj>hSffi1 4^S^WlCfi(fe> 

ti*. -eose^, xy u/ h i 54^yyn somcoy 
y>F»si 4o»#*«jE-r«c<k*a:c^T. yy 

>hS«14(4, BG A/ty^-yi *9l*B-r^|fija> 
M4D4C < !:^ < £<, Ufc^oT, '>/<!:< tfcBGA 

[0 0 3 0] £*3. y y > hgtS 1 4 <D1§^(C(4, 
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1 4 lzM3i$ftZ:B G A/ty-Jr-v* 1 ©#g«|^s)ctN 

(i b g a/x-v^-v' i commmmizis^x^ismm^z 

ts/Sc-f -s s -> > i ttroffiiJtcojLcoHtiA^ii bfc v -v > 
/■<im& a \z «fc y s i \ icis^cosij^si < ss^-r -s c t #t 

#•3. Sfc. *U y ha<*^StSSffigi5 (1 5aMl 6 

a) (o^tzmt^zt-c. zfv>t-&mi 4ii» ie$g© 

[0 0 3 1] *^«TIJ, ^'J>hStfifCff5fiE$ 

n-s^u y Mi±asu^w^t\is«gtt(D^'j y h^s-> 

>S«©^'J y hlCPfie.^*. 05 (c) (CtfT 

■fr<Dte<DmmBmiz$M-z>yij> hisi 7© e fc5tc, 

8, 19. 20. 2 1 ZBGAStytr-iSMimmZft 
*4>*:%l'ft$:®tj<i:oiZ"t<DmmiZ±Ttt*tf*£t£Z> 
cfc o (clEg L,Tmi£T% <fc 5 ic UT *> J: t \. 
[0 0 3 21^5 (c) IC^-ryU>hS45l 7<Dm£ 
(Cli. 4-0<T)t!sm.<F>?,V y h 1 8. 19. 2 0. 2 1 IC 
ctoTX^IaMCfatffc^'Jy hS5#<*: Y^lSllCttl/;*:* 
U y hffl^-ttl-f+lBG A/ty-ir— i ^Hg^ft-g, 
*5^gP^-<7)i55{RlJ|CffJfi)c$tlS(?5-C. Cft£lCcfc->T. ^ 
'J>h*451 7#S#^Gj (X^IrI) lzmft>tlZt)£ 
gltfeii^li. *'J y h 1 8<OY7i|SjlC#^-g>gB^£X 
'Jv M 9<DY^ra)|c#^gP^-^^t/3®i22^|Sj<D^'J 
>KS«1 7<0gfrtt£. ^U7h2 0C9YS|Sll;#Oi5 
ai^-iX'J y h 2 1 <OY^(S]|c#D:-5)gB^^#tfSSi22?3 

^¥^(a)(cffl(f t>ti-5 U y McB$ft/t;f U > 

H»t£1 7(Dg)55}-ICS^O$:K<'C<!:*<T^-5 0 

[0 0 3 3] zf<j>t~mmi 7t>mmx& (yh 

1*1) lC8(f e>tt-52)£g«-;t:i§^(i. 7U7h1 8©X 
^(fiJlC^tZ-SgP^iiXU 7h2 O03X^(S)lC#Ut^aJ5J- 
<OFBl<OS¥*(fi]<oyj>K5t51 7(DaJ^£. XUi/h 
1 9<OX:fi|R)lc#tf-5g|5#<i:*y y h 2 1 (DXXfalzto 
ZfZ>%H'ft<Dm<D&ttfa<D-7iJ > hStS 1 7 tf)g|5tt<h# 
^4«fl<JlCffl^-5CDT. 3Si21^(p)<0^*^S-^ U y HcH 
StlfcZfiJ > hStS 1 7(DgB#lC&.£<D£BS<*C<!:;&fT 

7 (DSHftWmtT -5 C WZTC, B G A/ty^T— -y 

1 roa®©^<h^> KtOttlRff^yu > hSffi 1 7 
;&><=>3l€fgftSti5c:£:#&<, u»oT, 4>fc<£*> 
BGA/t7^r-/1 #ru>h««1 7^f,^n-5Ci 

[0 0 3 4] % fc. y y > h««g i 7 ©if^ii. 1 

7^«»^isiicffl(f e>nr. Ji^ftt&ffl^isiiWiiBt* 

Icffilf ^tl-S^gltfcii^Tfc. S-;*'J y Mcffl3;ti 
/t^'J^hStSl 7CDgB^SM^<OS^|SjJ5E^lc<fco 
T^-T-SCdr^t^T-. B G A/V^-/ 1 05^® 
©•TO^t^^KcOg^glS^yjVhSSl 7^P,g|# 



»S*l-5Ci:##:<. Ufe^t>T. B G AAy-ir- v 1 

>hgt&i 7^e>^n^c£^/5:u. 

[0 0 3 5] ^U>hS«1 7<Dm£'bZfV>h- 

sm^ ovmtttmmz. atsi 7ic^g$n^BGA 
ngiffi ffly ic fc i > rs-g^iiSsTF ics^! $ ntis i* e> n^-t 

©ftfecom^dJSSt. StSI 7<OS®ffliJ|c^ltt>n^:-5-(D 
ffetDm^lHllS^, 3-* 'J y K<D{«m*->$riiUfcvi'>A 
tSfci' IC J: U £lMCE«UD*ltMi< C<t#T^ 
-5. 

[0 0 3 6] *^-C(i. ^'J>hS«lCjf5fi£$ 

n-5^'J y HJ±j£EU/t3-7f2tt©*'J y hlcRgei*. B 
GA/ty-ir-vi ^H^^tl-S+^gP^-^Htf^acDR 
?LT-feoT 1 fo«fct\„ @5 (d) lC^yy>hS®2 2 

W?*y. 0 5 (d) Tli. >^'J >hSI52 2±(CBG 
AJty^r-'j i AiHil^n-S^i'iHP^-^EaPSTH^Mo 
CDH?L2 3. 2 4. 2 5. 2 6 T'^bTC\-5. > h 
St&2 2(J. 3, 2 4. 2 5. 2 6 #tt& 

fl*)^^^:gT*ff$fiJt^nTt^•50D-C. ^'J > hStS 2 2 d< 
S¥*Ir) (X^IpI) icffllf e>n-5^j^§lt/cli^lc. R 
?L2 3<!:R?L2 4$#t/3Sia73lo)coyj>hStSl 7® 
aWt. R?L2 5 £R?L2 e^^t/^^lSjCD^'J > h 
S<5 2 2©g|J^£*i«4 J fi*llCffl^<OT. ft^lfillctt 
(fe.tl^>^^SR?LlCffl*n?tyy>hS*S2 2CDSP«- 

[0037] yy>hs®2 2*i3®ia^ia) (y^ 

ICffllf e>n-5^i-&Slt^li^|c. R?L2 3<tR?L2 
5^#fc^^|fi)(Dyy > hSt52 2©aW£. 2 
4iR?L2 6^#t,^^|fi)<oyj>hS«2 2<£>g|5# 
i^m^WlCffld^WT'. ^'J>hS«2 2li. 3@iZ2^- 
|SI IC Mf 6. tl ^ -h t>«& Rf L ICffl $nfcg|5#lc;SU;05£E5 
<*C<t^T^S«, iE-WSSm. 7 P| J>KSte2 2li. §R 
?LlCffl$nfcgP^^ff$-r-5C<t^«cl\(0T. BGA/t 

*5l#«-r*lRl©**t^i;*c4*«<i:<. U 
fc^^T. '>/<£<itiBGA/t^-y 1 XWft-5C<h 

[0 0 3 8] $.fc. ZfV > KS»2 2©li^t>. > 
KS1S1 7C01i^<tl5]«IIC. SS2 2 d<^4to^lR]lCffl(f 
t>ttT. ^^l°l<!:S®ja^-|nj*<|5)B$lCffl|fen-5^$:§ 
lt^:ti^T-t), SRfLlcHStlt^y > h-StS 2 2 ©SP 
5i-^a^^©S^|u)fi!c5i-lC <fc o T^JfJ-T -5 C ttft£\.\<D 
T. BGAAyy--v1 (Og®CDffi^<t ^ > K©}g^g|5 
^yj>hStfi2 2X»6?I^SI$n-5C<!:^<. L 
tztfi-oX. BGA/ty^-vl ^>"J>|-St52 2^e> 

[0 0 3 9] ^/t. ^U>hStg2 2li. ^U>hS« 
1 OWli^tlBl^lC. »«2 2ICH^$nfcBGA/ty 
^r-->*1 CDS^gJ^iS6^■a!cl^(iBGA/ty^--v!1 ©H^ 
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[0 0 4 0]^ ±i£EUrc#HS6Jf$^TIi, ^U>h 

in£^tfjsaig»©*&&-s\ m e est -^offetDUss 

[0 0 4 1 ] H6lCfelAT, yj>h»«2 7(4, XU 
8, 19, 20, 2 1#BGA/ty^r-y10H 

gmLwmmizmtfz>tirzm5 ( C ) o)^u>««i 7 

8, 2 9<£>/§iZ2IC, -ttl-Ptl^U yH 1 , 1 2iV>3 
?h»5* 6£g«2 7(£>*i22 (Y^fii) lC*tUTB&¥ 

*stifcy«j>h»«2 7(4. fi^fti (x^rrfij) tfi 
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